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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a desired ceramic product with a cordierite structure by forming 
a green body having satisfactory wet strength and firing it while reducing a differential fiow without 
causing cracks or defects. 

SOLUTION: A substrate with cordierite having a chemical compsn. contg. 11-17 wt.% MgO, 33-41 wt.% 
AI203 and 46-53 wt.% Si02 as the predominant phase is formed. In particular, a plasticizable starting 
material mixture contg. (1) one feed source of AI203 and Si02 including a clay mixture contg. <22 wt.% 
calcined clay based on the total weight of the starting materials in the plasticizable mixture, (2) an 
alumina-contg. alumina forming precursor having <1 |j,m average particle diameter and (3) at least one 
magnesia feed source having about 3-15 ^m average particle diameter is prepd., plasticized with an org. 
binder system and extruded. The resultant wet green body is dried and sintered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the mixture in which plasticization for having cordierite as a main phase and using for 1 1 
thru/or 17% of the weight of MgO, 33 or 41% of the weight of aluminum 203, and the creation of a base 
that reaches and has the chemical composition of 46 thru/or 53% of the weight of Si02 is possible said 
mixture - raw-material: (a) ~ the clay mixture which has the baking clay of an amount smaller than about 
22 % of the weight to the total raw-material weight in [ which can be plasticized / said ] mixture Said 
alumina generation precursor is one aluminum 203 and Si02 source of supply which are included with the 
source of supply of others in which mean particle diameter contains alumina about 1 micrometer or less 
including an alumina and a silica generation precursor.; 

(b) Mixture characterized by mean particle diameter containing at least one magnesia source-of-supply; 
between about 1 thru/or 1 5 micrometers. 

[Claim 2] Mixture according to claim 1 characterized by including said baking clay of an amount smaller 
than about 20 % of the weight to said total raw-material weight in [ which can be plasticized / said ] mixture. 

[Claim 3] Mixture according to claim 1 characterized by for said clay mixture totaling to said total raw- 
material weight in [ which can be plasticized / said ] mixture, and including the mixture of the baking clay 
of an amount smaller than about 40 % of the weight, and raw clay. 

[Claim 4] Mixture according to claim 1 characterized by said alumina source of supply containing alpha 
alumina. 

[Claim 5] Mixture according to claim 1 characterized by said magnesia source of supply containing talc. 
[Claim 6] In the mixture in which the extrusion for using for the creation of a base which has cordierite as a 
main phase and has 1 1 thru/or 17% of the weight of MgO, 33 or 41% of aluminum 203, and the inorganic 
raw-material mixture that reaches and has the chemical composition of 46 thru/or 53% of the weight of 
Si02 is possible Said inorganic raw-material mixture the clay mixture which has the baking clay of an 
amount smaller than about 22 % of the weight to the total raw-material weight in the :(a) aforementioned 
extrusion possible mixture Said alumina generation precursor is one aluminum 203 and Si02 source of 
supply which are included with the source of supply of others in which mean particle diameter contains 
alumina about 1 micrometer or less including an alumina and a silica generation precursor.; 
(b) Mixture with which mean particle diameter is characterized by said extrusion possible mixture 
containing an organic binder system component in the amount between 2 to 50 weight sections to the AUW 
of inorganic [ said ] and an organic material further including at least one magnesia source-of-suppIy; 
between about 1 thiWor 1 5 micrometers. 

[Claim 7] Mixture according to claim 6 characterized by including said baking clay of an amount smaller 
than about 20 % of the weight to the total inorganic raw-material weight in said extrusion possible mixture. 
[Claim 8] Mixture according to claim 6 characterized by for said clay mixture totaling to said total inorganic 
raw-material weight in said extrusion possible mixture, and including both the baking kaolins and 
delaminate kaolins of an amount smaller than about 40 % of the weight. 

[Claim 9] Mixture according to claim 6 characterized by including the cellulose ether binder component 
chosen from the group which said organic binder system becomes from methyl cellulose, methyl cellulose 
derivatives, and such mixture, the nonsolvent component containing the Fori alpha olefin, stearin acid, 
ammonium lauryl sulfate, a lauryl acid, oleic acid, a palmitic acid and the surfactant component chosen from 
the group which consists of such mixture, and the solvent which contains water in a list. 
[Claim 10] Mixture according to claim 9 characterized by said binder system containing the water of about 2 
thru/or the Fori alpha olefin of 10 weight sections, about 0.2 or said surfactant component of 2 weight 
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sections, about 2.5 or said cellulose ether binder component of 5 weight sections and about 8 thru/or 25 

weight sections by making said inorganic raw-material mixture into the 100 weight sections. 

[Claim 1 1] Mixture according to claim 6 characterized by said magnesia source of supply containing talc. 

[Claim 12] Mixture according to claim 6 characterized by said alumina source of supply containing alpha 

alumina. 

[Claim 13] the base extruded and formed from said extrusion possible mixture ~ the mixture according to 

claim 6 characterized by being calcinated at the temperature on which sufficient time amount to obtain the 

ceramic base which the ground is dried and has cordierite as a main phase is spent. 

[Claim 14] said base — the mixture according to claim 6 characterized by the ground being a honeycomb 

monolith. 

[Claim 1 5] In the approach of creating the ground the base with which the ceramic base which has cordierite 
as a main phase by sintering is obtained — AUW of said inorganic raw-material mixture is set to 1 00. said 
approach ~ :33 thru/or 41% of the weight of aluminum20 - the inorganic raw-material mixture which has 
the chemical composition containing 3, 46 or 53% of the weight of SiO 2 and 1 1 thru/or 17% of the weight 
of MgO and which can be plasticized ~ : (a) — It is one aluminum 203 and Si02 source of supply in which 
said alumina generation precursor contains the clay mixture which has the baking clay of the weight section 
fewer than about 22 including an alumina and a silica generation precursor with the source of supply of 
others in which mean particle diameter contains alumina about 1 micrometer or less.; 
(b) Mean particle diameter is at least one magnesia source of supply between about 1 to 1 5 micrometers.; 
****** inorganic raw-material mixture - creating ~; organic binder system - said inorganic mixture — 
adding ~ said mixture ~ kneading - the mixture in which extrusion is possible ~ forming ~; - said 
extrusion possible mixture ~ extruding - said base ~ the approach characterized by including; each process 
which forms the ground. 

[Claim 1 6] The approach according to claim 1 5 characterized by including said baking clay of an amount 
smaller than about 20 % of the weight to the total raw-material weight in said inorganic raw-material 
mixture. 

[Claim 1 7] The approach according to claim 1 5 characterized by for said clay mixture totaling to said total 
raw-material weight in said inorganic raw-material mixture, and including both the baking kaolins and 
delaminate kaolins of an amount smaller than about 40 % of the weight. 

[Claim 1 8] The approach according to claim 1 5 characterized by including the cellulose ether binder 

component chosen from the group which said organic binder system becomes from methyl cellulose, methyl 

cellulose derivatives, and such mixture, the nonsolvent component containing the Fori alpha olefin, stearin 

acid, ammonium lauryl sulfate, a lauryl acid, oleic acid, a palmitic acid and the surfactant component chosen 

from the group which consists of such mixture, and the solvent which contains water in a list. 

[Claim 19] The approach according to claim 15 characterized by said binder system containing the water of 

about 2 thru/or the Fori alpha olefin of 10 weight sections, about 0.2 or said surfactant component of 2 

weight sections, about 2.5 or said cellulose ether binder component of 5 weight sections and about 8 thru/or 

25 weight sections by making said inorganic raw-material mixture into the 100 weight sections. 

[Claim 20] The approach according to claim 1 5 characterized by said magnesia source of supply containing 

talc. 

[Claim 21] The approach according to claim 15 characterized by said alumina source of supply containing 
alpha alumina. 

[Claim 22] said base ~ the approach according to claim 1 5 characterized by being calcinated at the 
temperature on which sufficient time amount to obtain the ceramic base which the ground is dried and has 
cordierite as a main phase is spent. 

[Claim 23] said base — the approach according to claim 15 characterized by the ground being a honeycomb 
monolith. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The wet strength of this invention of cordierite formation mixture is high, and its 
mixture and said wet strength of a raw material are high in the approach list for creating a cordierite base 
about the approach for creating the ground where crack resistance was raised, and it relates to the processing 
aid used for creation of the ground where crack resistance was raised, and a cordierite base. 
[0002] 

[Description of the Prior Art] The exhaust gas emitted by the internal combustion engine using hydrocarbon 
gas, a gasoline, or a hydrocarbon fuel like diesel fuel can cause serious contamination to atmospheric air. 
There is an oxygen content compound which contains a hydrocarbon in many pollutants in the above- 
mentioned exhaust gas, and contains nitrogen oxides (NOx) and a carbon monoxide (CO) in a list. It came 
out of the first automobile which an auto industry is continuing trying the amount reduction of gas 
evolutions from an automobile engine system for years, and equipped the catalytic converter to the world in 
the mid-1970s. 

[0003] A catalytic converter contains the cordierite base covered with the precious metal catalyst in many 
cases. Said cordierite base is a multiplexer-channel monolith which has the path generally extended between 
honeycomb objects, i.e., the stoma which is substantially concurrent, i.e., an open end side. Said catalyst 
acts in the inside of the exhaust air passage of an automobile engine there, and said converter converts a 
hydrocarbon, and CO and NOx into a by-product especially water, an avirulent carbon dioxide, and the 
returned avirulent nitrogen content child. 

[0004] Being built, when the sintering cordierite structure mixes a raw material like the talc and baking 
containing delaminate clay, an alumina, a silica, an aluminum hydroxide, inorganic [ various ], an organic 
binder, and water, and raw kaolin clay generally and forms a batch molding material is known by this 
contractor. For example, please refer to the indication of U.S. Pat. No. 3,885,977. Subsequently to a 
honeycomb object, this molding material is fabricated by extrusion. In this phase before sintering, said 
honeycomb object is often called the "ground." A technical term called the above "the ground" which 
reaches technically and is used in this application points out the condition of the Plastic solid built with the 
powder or the specific ingredient of a condition which can be sintered before being calcinated and becoming 
the desired last sintering ceramic product, or mold goods. 

[0005] The manufacturer is inquiring continuously, in order to optimize the property of a cordierite base and 
to raise the use of the cordierite as a catalyst base material. By the activity towards the cordierite monolith 
with a more thin wall, i.e., the honeycomb creation, for using it as a catalyst base material :(1) automobile 
exhaust back pressure as which the following advances were regarded is made lower. Therefore, the 
increment in engine power The super-**** honeycomb object with which the catalytic converter which has 
high stoma consistency honeycomb object; which raises exhaust gas conversion efficiency, without making 
the honeycomb object; (2) back pressure to bring about completely increase, and (3) "light-off (light-off)" 
property is obtained. [ which is lightweight, therefore has been improved at high speed ] Moreover, to 
optimize the thermal shock resistance and reinforcement of a cordierite base has also been desired. It is 
proposed by U.S. Pat. No. 4,772,580 (Hamanaka (Hamanaka) etc.) by using by using each of talc and 
kaolins as a detailed grain in creation of cordierite that said property of the cordierite structure can be raised. 
Especially as for Hamanaka, the talc particle and average grain size of 7 micrometers or less are indicating 
[ mean particle diameter ] use of a kaolin particle 2 micrometers or less. Recently, it is indicated more by 
U.S. Pat. No. 5,296,423 (locker (Locker)) that grain size uses about 5 thru/or 30% of delaminate kaolin with 
1, an alumina smaller than 7 micrometers, and the detailed inorganic substance particle of a magnesia 
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(magnesium oxide), respectively, and a cordierite base with high wet strength and method static pressure 
reinforcement of** can be created. 

[0006] the improved thin wall honeycomb which has direction static pressure reinforcement ~ it can 
approve - and wet strength by use of the above-mentioned detailed raw material ~ although the ground and 
a sintered compact are obtained, the demand made better as the stoma wall of a honeycomb object is thin 
does not remain It is indicated by the United States patent application 09th with which the latest process 
technological innovation which enabled formation of the super-**** base which brought stoma wall 
thickness close to under 6 mils (1 mil is 1/1000 inch) was transferred to coincidence / No. 11 6, 144 (tea 
RASANI (Chalasani) etc.). This process includes use of the powder mixture containing the compounding 
agent which is nonsolvent about said binder, a solvent, and an inorganic powder ingredient at the inorganic 
powder ingredient for forming a honeycomb structure object, a binder, said solvent for binders, a surfactant, 
and a list, the ceramic preform which this powder mixture was mixed, plasticized and fabricated, and wet 
strength was raised, and was therefore suitable for especially the use to a thin wall honeycomb structure 
object formation process - it becomes the ground. Furthermore, tea RASANI is indicating the desirable 
aquosity binder system mixture containing water, cellulose ether, and hydrophobic nonsolvent. 
[0007] Although said formula of tea RASANI is extending greatly technical feasibility when a configuration 
is complicated and forms the thin ceramic honeycomb object of a wall by extrusion, removal of "the fullness 
of a glow, i.e., a binder," becomes still more complicated by including nonsolvent, for example, light 
mineral oil, in said powder. Difficulty follows on removing a binder component from a shaping ceramic 
article especially, without transforming or damaging mold goods. For increase of the dimensional change 
under binder removal by generating heat especially by the removal of said mineral oil accompanying a fall 
on the strength and this of a thin wall ceramic honeycomb object, in order to avoid that a crack occurs at a 
ceramic object for baking of said ceramic honeycomb object, special consideration must be made. The 
complicated baking cycle of decreasing the oxygen contained in an ambient atmosphere and making it 
increase again by equipment - for the kiln- volatilization removal designed specially is in many means 
adopted in order to reduce the difference-contraction and the high crack initiation frequency which are 
experienced during baking of the thin wall ceramic honeycomb object with which the above-mentioned 
binder was added. 

[0008] Therefore, wet strength sufficient in the condition of the ground is shown, and the means for creating 
the thin wall cordierite structure which can be calcinated for a desired ceramic product, without making 
difference-confraction small and generating a crack or a defect is needed clearly. 
[0009] 

[Problem(s) to be Solved by the Invention] The ground which shows sufficient wet strength for the ceramic 
product of the request which has the thin wall cordierite structure is created, and it calcinates, without 
making difference-confraction small and generating a crack or a defect. 
[0010] 

[Means for Solving the Problem] While using the detailed grain-size raw material in creation of the 
cordierite structure, when the amount of the clay of a certain kind used was reduced, it turned out that the 
property above-mentioned [ the honeycomb object acquired ] is surprisingly shown. When it burned in 
creation of cordierite structure, and the amount of a kaolin was used especially, having made it fewer than 
about 22%, it became clear that the total amount of liquids required for said batch in order to keep extrusion 
pressure the same could be reduced, therefore, the amount of a liquid required in order to form the ground 
which shows only the wet strength supporting a self-weight decreases, it merely comes out so much, and the 
ground formed with the batch mixture of this invention comes to show the resistance which improved to the 
crack initiation at the time of baking of the honeycomb formed in this ground. 

[001 1] This invention relates to the raw-material mixture in which plasticization for using cordierite with 1 1 
thru/or 1 7% of the weight of MgO, 33 or 41 % of the weight of aluminum 203, and the mixture that reaches 
and consists of chemical composition of 46 thru/or 53% of the weight of Si02 for creation of the base which 
it has as a main phase is possible in more detail, said raw-material mixture — especially ~ : (a) — one 
aluminum 203 containing the clay mixture with which said alumina generation precursor contains the 
baking clay of an amount fewer than about 22 % of the weight including an alumina and a silica generation 
precursor to the total raw-material weight in [ which can be plasticized / said ] mixture with the other 
sources of supply in which mean particle diameter contains alumina about 1 micrometer or less, and Si02 
source-of-supply; 

(b) Mean particle diameter contains at least one magnesia source-of-supply; between about 3 thru/or 1 5 
micrometers. 
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[0012] This invention relates also to the mixture which contains the raw-material mixture and the organic 
binder system which were mentioned above again and in which extrusion is possible. The mixture with 
which the raw-material mixture which defined this invention above further again, and which can be 
plasticized was created, the organic binder system was added to said mixture, and said organic binder 
system was added is mixed, and it considers as extrusion possible mixture, and is related also with the 
creation approach of the ground of a cordierite formation ingredient including extruding this mixture and 
forming the base of a desired configuration. Said ground is dried and calcinated and serves as a ceramic base 
which has cordierite as a main phase. 
[0013] 

[Embodiment of the Invention] This invention relates to the approach of creating said product using a 
cordierite content product and the optimized combination of a raw material, permissible with the cordierite 
content product formed using the approach of this invention ~ humid — the ground — the total amount of 
extrusion vehicles required to maintain reinforcement decreases, it merely comes out so much, and the 
ground formed using the approach of this invention shows the resistance strengthened to the crack initiation 
at the time of baking of said ground for forming a baking base. 

[0014] In creation of a cordierite product, generally, raw material talc and a clay particle are mixed to an 
alumina and a silica generation precursor source of supply, and MgO obtains the raw-material mixture with 
which 33 thru/or 41 % of the weight, and Si02 have [ aluminum 203 ] 46 thru/or 53% of the weight of a 
presentation 1 1 thru/or 17% of the weight. This invention included decision with the initial complement of 
the liquid added to said raw-material mixture, i.e., an extrusion vehicle, dependent on the amount and 
particle size distribution of a certain component in said batch mixture, in order to keep extrusion pressure 
sufficiently high. Since especially the role and effect of a certain raw material of [ in said batch mixture ] 
were related to extrusion vehicle liquid requirements required in order to maintain fixed extrusion pressure, 
the research for discerning this was made. Under the usual condition, reduction of the amount of liquids 
applied to a certain specific raw-material mixture increases extrusion pressure required to extrude said 
mixture through a die. however, in the example currently explained now, the amount and a submicron 
alumina grain size of baked clay are high enough ~ humid ~ the ground ~ reinforcement is shown ~ humid 
~ influencing in reduction of the amount of a liquid (namely, the water and the oil in said binder system) 
required to extrude the ground strongly was checked. 

[0015] If this invention is followed, the mixture for using for the creation of a base which has cordierite as a 
main phase which can be plasticized will be obtained. In detail, to the total raw-material weight in [ which 
can be plasticized / this ] mixture, there is less said mixture which can be plasticized than about 22 % of the 
weight, and it consists of raw-material mixture containing especially one aluminum 203 and Si02 source of 
supply containing the clay mixture which has desirable baking clay fewer than about 20 % of the weight. As 
for said alumina generation precursor, in other aluminum 203 and Si02 source of supply, mean particle 
diameter contains alumina about 1 micrometer or less including an alumina and a silica generation 
precursor. Furthermore, as for said batch, mean particle diameter contains about 1 thru/or at least one 
magnesia source of supply between 15 micrometers. 

[0016] In the gestalt of desirable operation, said clay mixture has few total contents to the total raw-material 
weight in [ which can be plasticized / said ] mixture including the mixture of baking and raw clay, for 
example, a delaminate kaolin, than about 40 % of the weight. There is the hide light (Hydrite) MPTM, the 
hide light PXTM, or en gel hardware (Engelhard) CHC in the non-delaminating kaolin student clay of a 
suitable class. There is clay hke KAOPEKU (KAOPAQUE)-IOTM (KIO) clay in a suitable delaminate 
kaolin. There is grotesque MAKKUSU (Glomax) LL, grotesque MAKKUSU JDF, or en gel hardware EBF 
in suitable baking clay. Except for the two above-mentioned en gel hard raw materials to which all are sold 
fi-om the en gel hard company of U.S. New Jersey eye ZURIN (Iselin), all the above-mentioned ingredients 
are sold from the dry cleaning branch kaolin (Dry Branch Kaolin) company of the U.S. Georgia dry cleaning 
branch (Dry Branch). 

[0017] As for said alumina generation precursor, it is desirable that it is the gestalt of alpha-alumina or is the 
ingredient which generates alpha-alumina with heating. There is fine alumina A-16SG currently sold to one 
of the examples of a suitable alumina generation precursor fi-om Alcoa Industrial Chemicals (Alcoa 
Industrial Chemicals) of U.S. Pennsylvania Pittsburgh (Pittsburg). 

[0018] In the gestalt of desirable operation, said magnesia source of supply is sold by name called MB 96- 
67 fi-om talc, for example, a BARETTSU minerals (Barretts Minerals) company, and contains the talc whose 
surface area is about 5-8m2/g. This ingredient works also as a silica generation precursor again. 
[0019] There is IMSILTM which is sold from the uni-MAIN special tee minerals company (Unimin 
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Specialty Minerals Inc.) of for example, U.S. Illinois ERUKO (Elco) and whose surface area grain size is 
about 4-6m2/g in about 9- 1 1 micrometers in another, suitable silica generation precursor. 
[0020] It mixes together and said raw material which constitutes the plasticized mixture is carried out until it 
is enough to build the intimate blend of a raw-material phase in a mixed process so that it may set like a heat 
process and can react completely. It is useful to building the extrusion possible mixture with which the 
binder system was added at this time, was suitable for formation with mixture, and suitable for mold shaping 
again. A binder system desirable for using for this invention contains the surfactant component chosen from 
the group which consists of the cellulose ether binder component chosen from the group which consists of 
methyl cellulose, methyl cellulose derivatives, and such mixture, the nonsolvent component containing the 
Fori alpha olefin, stearin acid, ammonium lauryl sulfate, a lauryl acid, oleic acid, palmitic acids, and such 
mixture, and the solvent containing water. The result of having excelled was obtained by making inorganic 
raw -material mixture into the 1 00 weight sections using the binder system containing the water of about 2 
thru/or the Fori alpha olefin of 10 weight sections, about 0.2 or said surface-active-agent component of 2 
weight sections, about 2.5 or the hydroxypropyl-methylcellulose binder of 5 weight sections and about 8 
thru/or 25 weight sections. 

[0021] It is mixed, the inorganic powder material, for example, the powder ceramic material, of the amount 
which is a suitable known approach, and each component of said binder system forms the intimate blend 
object of said ceramic material and binder system. For example, all the components of said binder system 
are mixed mutually beforehand, and this mixture is added to said powder ceramic material. In this case, the 
whole quantity of said binder system is added at once, or said binder may be subdivided and you may add 
one after another at suitable spacing. Or each of the mixture of the component beyond two or it of the binder 
system which could add said component of a binder system to ceramic material one after another, or was 
created beforehand may be added to powder ceramic material. Furthermore, said binder system is also 
mixable with a part of powder ceramic material first. In this case, the remaining part of said powder ceramic 
material is succeedingly added to said already created mixture. In the case of which, a binder system must 
be equally mixed with powder ceramic material by the combination defined beforehand. A known kneading 
process can attain equal mixing with a binder system and powder ceramic material. 
[0022] In the case of the batch for ceramic products, especially creation of said batch is performed by 
dividing into two steps before a forming cycle. In the 1st step, i.e., the infiltration phase, of batch creation, 
dry blending of said inorganic powder particle, a surfactant, and the binder component is carried out for 
example, with the Littleford (Littleford) mixer, and, subsequently said solvent is added. Plasticizing said 
batch has few amounts of the solvent added here than a complement. By using water as a solvent, hydration 
of said binder and the powder particle is carried out with water. Subsequently, nonsolvent is added to said 
mixture and permeates a binder and a powder particle. Generally surface tension of nonsolvent is smaller 
than water. Consequently, nonsolvent permeates said particle more easily than a solvent. In this phase, said 
powder particle is covered with a surfactant, a solvent, and nonsolvent, and is distributed. 
[0023] In the gestalt of desirable operation, plasticization is started in the 2nd step. In the 2nd step, shearing 
mixing of said humid mixture from the 1st step is carried out in any, a suitable mixer, for example, a biaxial 
screw mixing-extruder, an auger machine tj^e mixer, a muller mixer, or a 2 arm mixer, and said batch is 
plasticized. 

[0024] Subsequently said obtained ****** batch is fabricated by the ground with either of the known 
approaches for shaping of plasticization mixture, for example, extrusion, injection molding, slip shaping, 
centrifiagal casting, pressing, a dry type press, etc. This invention is best suitable for the extrusion which lets 
a die pass. 

[0025] Any vertical or horizontal extrusion activity is done using the hydraulic ram extruding press with 
which die equipment was attached in the discharge edge, a two-step type degassing single-acting auger 
machine extruder, or a 2 shaft screw mixer. In the case of a 2 shaft screw mixer, a suitable screw component 
is chosen according to the process conditions of others for generating sufficient pressure making an 
ingredient and said batch ingredient pass through a die. 

[0026] said created ceramic — subsequently, the ground is calcinated at a certain selected temperature over 
the time amount for which it depends on said presentation, a dimension, and a configuration under a suitable 
ambient atmosphere so that a desired baking ceramic object may be acquired. For example, generally to the 
presentation for forming cordierite fundamentally, said temperature is in about 1300 thru/or the range of 
about 1450 degrees C, and the range of the holding time in this temperature is about 1 to 8 hours. Although 
it depends for firing time and temperature on the factor of the equipment used for the class and amount list 
of an ingredient, generally the total firing time is in about 20 thru/or the range of 80 hours. 
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[0027] it was formed - said - humid ~ subsequently the ground is dried, a book ~ the ground is the 
approach that dielectric heating is desirable, although all of a usual approach like hot air drying or dielectric 
heating dry. 

[0028] As baking conditions for cordierite object formation, the reaction to a cordierite phase should hold at 
sufficient time amount to complete substantially and 1340-1440 degrees C. 6 - 12 hours is used as the 
holding time. It is desirable for about 95 % of the weight to be [ of the acquired baking object ] cordierite at 
least. 

[0029] As mentioned above, by using the cordierite formation batch mixture containing the clay mixture 
which has the baking clay of an amount smaller than about 22 % of the weight with the alumina generation 
precursor containing a submicron alumina showed that the amount of necessary liquids of said batch 
decreased. In other words, the amount of the extrusion vehicle in said organic binder system required for 
said batch, for example, water, and an oil can be lessened, maintaining the wet strength of an extrusion 
object to a desired high value, the humid base which can dry easily far, can sinter, without generating a 
crack by lessening the oil in said constituent, and can be used as a ceramic object ~ the ground is acquired. 
Furthermore, the inclination for the constituent with few amounts of necessary liquids to produce the 
difference style which passes a die during an extrusion activity becomes small. The defect accompanying a 
difference style decreases by being hard to produce a difference style in extrusion. The batch of this 
invention cannot produce especially easily the difference style field which produces the wavelike pattern 
leading to buckling and a "swelling web" in a damp or wet condition. 

[0030] As mentioned above, the fundamental use of the mixture explained on these specifications is a useful 
thing in order to create the high intensity cordierite honeycomb base which can be used as a catalyst base 
material. Although especially this invention is useful to creation of a thin wall honeycomb, a wall can use 
the mixture by which a patent claim is carried out also to thicker structure. Said mixture is useful also like 
creation of other high intensity cordierite structures like a filter again. 
[0031] 

[Example] In order to explain the principle of the cordierite structure of this invention further, some 
examples of the binder system according to this invention are explained. However, as for an example, it is 
natural that various modification and deformation do to this invention, without not being given only for the 
purpose of explanation, not limiting this invention to an example, and deviating from the pneuma of this 
invention. 

[0032] Two kinds of inorganic powder batch mixture suitable for formation of an example 1 and 2 cordierite 
ceramic object is expressed with weight %, and it has mentioned to Table I. Presentation 1 is based on this 
invention and the purpose of contrast is also contained in the presentation 2. It created by carrying out 
desiccation mixing of the component of the assignment inorganic mixture which mentioned each of 
presentations 1 and 2 to Table I at 1 in all clue. Subsequently, the organic binder system of the amount 
mentioned to Table I was added to each of said inorganic desiccation mixture, was mixed further after that, 
and the plasticized ceramic batch mixture was created, the above ~ difference ~ each of two kinds of 
plasticization ceramic batch mixture is minutely described by Table I — as — difference — an amount — it 
includes in presentation 1 and 35.9% of the weight of a binder system component is included in presentation 
2 30.9% of the weight by making the total inorganic substance weight into the 100 sections in detail. The 
class of oil used as nonsolvent also to any of presentations 1 and 2 is a Pori alpha olefin called 
DEYURASHIN (Durasyn) 162. 
[0033] 
[Table 1] 
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[0034] It extruded with the biaxial screw extruder under the conditions which have 350 stomata per inch for 
each of various plasticization mixture and to which the diameter was [ the wall thickness of 5.66 inches and 
a stoma / die length ] suitable for forming the ceramic honeycomb base it is [ base ] 4 inches by 5 mils, said 
two kinds of batch constituents — respectively — since ~ a ceramic honeycomb - the ground was formed, 
the organic binder system was removed from said honeycomb base to about 90 ceramic honeycombs about 
each of two kinds of batch constituents, and sufficient heating to sinter a honeycomb base and a baking 
cycle were added. The value which **(ed) all the numbers of the honeycomb which produced the crack 
about each of 2 times of baking cycles (each of said compound 1 time of baking cycle) by the total of the 
honeycomb base calcinated about each constituent is shown in Table I by % as a crack percentage of each of 
said constituent. If a table is seen, it turns out that baked clay was thrown in 16.43% of the weight, and the 
presentation 1 of the crack initiation number using a particle alumina has decreased 11.1 5% of the weight. 
Although the crack has occurred in detail in 26% of the base which consists of presentation 1, in the base 
which consists of a comparison presentation on the other hand, the crack has occurred to 68%. 
[0035] Moreover, about each of the formed base, the existence of a "swelling web" was investigated as a 
standard of the extrusion engine performance. Although the swelling web has appeared in the base of 
presentation 2 if drawing 1 which is the SEM photograph in which the stoma wall of the honeycomb base 
about each of this invention and the mixture for a comparison which can be plasticized is shown, and 2 are 
investigated and compared, it becomes clear that the swelling web has not appeared at all in the presentation 
1 of this invention on the other hand. Probably this shows that a difference style did not occur with the 
presentation 1 whose amount of baked clay contains a submicron alumina few on the other hand, although 
the difference style which is not desirable occurred in batch of the comparison presentation 2 in the 
extrusion of humid batch mixture. 

[0036] Two kinds of plasticization ceramic batch mixture which consists of the same constituents as the 
constituent explained in full detail upwards was independently extruded through the capillary rheometer, 
and thickness formed about 3.1mm (1/8 inch) ribbon, the ingredient proper rigidity of said formed ribbon ~ 
that is, humid - the ground - by adding a load at the given rate which is in a piston about reinforcement, 
and measuring deformation of a ribbon, it evaluated and the acquired value (a load/deformation (ratio of 
length to diameter)) was indicated to Table 1. If the stiffness criterion indicated in Table I is investigated, it 
will become clear that the ribbon of presentation 1 has equivalent deformation and/or bigger rigidity as 
compared with the ribbon of the comparison presentation 2, i.e., it is 3.1 to 3.0kg/mm. 
[0037] If the baking clay of an amount smaller than about 22 % of the weight is fed into batch mixture with 
a submicron alumina as the above-mentioned trial shows, the amount of a liquid required as an extrusion 
vehicle for forming the ground which has sufficient high wet strength to prevent the crack initiation at the 
time of baking for forming a ceramic object will decrease considerably. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[0 02 6] flPSSSn/tBtflB-fe^ S ■j?4f6w:xi^-c. 
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(CjrtLr^j. ^^?§Si|ibrfflt,^/cte©®a«7=^^i^> 
(Durasyn) 1 6 2 1^-7 ^ >r* 

[0 0 3 3] 
[ .«I ] 



#F^20 00-53 46 4 





^m9i^ 


^mm2 




40.67 


40.79 




16.43 


27.00 




10.39 


14.82 




11.15 


15. +0 




11.15 






10.22 


Z.OO 








^ ^--bJl- (MethocBl) 


2.7 


2.7 




0.8 


0.6 


7k 


22.4 


23 + 


]6 


5.0 


9.7 








«fi£mi« (%) 


26 


68 


puts (kg/mm) 


3.1 


3.0 









[0 0 3 4] m^(oa]mim^m<D^ti^ti^. w> 
3 5 0 moy/Mi^mt h . 5 . e e > 

>; ^ -fipmc J: 0 JIP Uffl Ufc. luiB 2 fflScDM 

Sm%SAU. 't»eT;l/ 5:^5:1 1. 1 5agJ«ffll»fc 
5. f$t<«> *Ml;0>6^c^.af*O2 6%tc%gi*s^ 

C 0 0 3 5 ] $fcffML:ft«i*©-en-?=tx{C-:3t,»-C> 



[0 03 6] ±(cl¥aiUfcffl^!fe<tl5H;fflfiStJ*'e.?i€. 

mmmm\i-r mm^mm.m^ . f ^ f > * s 

D) ) I fClBSKl/fc. «I {Cieiic5nfcBI!Kffi=&iH 

^n«. fflfiit 1 © ^>ifiimm^ 2 © d<> i ttis 0 

30 -cil^©^}^Rc;/*fc«J;»):*:&^craif4*fcoci, 
■TJito^a. l>Ff3. 0 ke/mmT4)*C<!;3&s?Be.*i 

[00 3 7] ±leK®l3b5^-r J; 5 fC> *^j2 2 SM% J; 
.r.;(7ASf*©/MLa©> AO{^vmiUcSEUW% 

Aas©/j^?Lis©. 2 0 {^xm^Uc S E M:¥K 



BESTAVAlUSBlECOHr 

C8) !f#F»3 2 0 0 0 - 5 3 4 6 4 

mi] 




92109 t'-^XiJ 5!?-:?«^»h T 

:f>-'<-102 1804 



